Abstract P (n) 0 −module structure of modular Lie superalgebra P (n)(n = 2, 3) and P (2)−module structure of gl(2 | 2) over the algebraic closed field F of characteristic p > 2 is discussed.
Introduction
Lie algebra is a non-associative algebra introduced by Norway mathematician Sophus Lie about 1870 in his study of continuous transformation groups. Since then, it is developed thanks to the work of W. Killing, E. Cartan and H. Weyl. In 1937, E. Witt introduced modular Lie algebras (Lie algebras over field of prime characteristic) by constructing a non classical simple Lie algebra over the field of characteristic greater than 3. Lie algebra penetration into physics gives rise to rapid development of Lie superalgebras. The study on representation theory of Lie superalgebra over complex field has had very systematic results, but that of modular Lie superalgebras is still at the primary stage.
Chaowen Zhang firstly defined characters of simple modules of modular Lie superalgebras, gave a necessary and sufficient condition of restricted Kac module of Lie superalgebra gl(m|n) to be irreducible, described all simple modules of restricted Lie superalgebra sl(2|1) and their dimension formulas, and studied simple modules of sl(n | 1) , n > 2 ( [1] [2] [3] ).
This paper mainly considers P (n) 0 −module structure of modular Lie superalgebra P (n)(n = 2, 3) and P (2)−module structure of gl(2 | 2) over the algebraically closed field F of characteristic p > 2, with reference to the work of Feifei Duan, Wei Zheng, Chengkang Xu and Dongqing Chen [4] [5] [6] [7] [8] .
Preliminaries
Let A be an F−algebra whose underlying vector space is Z 2 −graded (so
, then we call A an F−superalgebra. An F− superalgebra A with multiplication satisfying associative law is called an associative F−superalgebra. If x ∈ A θ , θ ∈ Z 2 , then we call x a homogeneous element with degree θ, and write d(x) = θ. Denote the set of all Z 2 − homogeneous element in A by hg(A).
We draw the definition of a modular Lie superalgebra and a homomorphism between two Lie superalgebras from [9] . Let A = A 0 ⊕ A 1 be an associative F-superalgebra. Define
then A becomes an Lie superalgebra, and denoted by A − . Let V = V 0 ⊕ V 1 be Z 2 -graded linear space over F, End(V ) the linear space of all linear transformations of V . The Lie superalgebra End(V ) − is called the general linear Lie superalgebra, and denoted by pl(V ) ( [9] ).
Let L = L 0 ⊕L 1 be an Lie superalgebra over F, and
where N + is a nilpotent ideal of B, and H is a maximal torus with basis h 1 , · · · h k . If there exists a non-zero vector
If L-module V is generated by a highest weight vector v Λ , we call V a highest weight module of highest weight Λ.
For a Z 2 -graded linear space
Following [10] , define
and for A, B, C ∈ F n×n , define
Then P (n) becomes a modular Lie superalgebra. It is easy to prove the following proposition.
Proposition 2.1 P (n) 1 and P (n) −1 are P (n) 0 -modules under the adjoint action.
Let e ij be a 2n × 2n matrix with (i, j)-th entry 1 and 0 elsewhere. Denote by H a maximal torus subalgebra with basis h i = e ii − e n+i,n+i (1 ≤ i ≤ n), N + a subalgebra with basis α ij = e ij − e n+j,n+i (1
Main Results
Theorem 3.1 V 1 = P (2) 1 = {c 1 e 13 + c 2 e 24 + c 3 (e 14 + e 23 ) | c i ∈ F} and P (2) −1 = F(e 32 − e 41 ) are irreducible P (2) 0 -modules.
Proof: For n = 2, we have H = h 1 , h 2 , N + = α 12 .
Let v Λ = c 1 e 13 + c 2 e 24 + c 3 (e 14 + e 23 ) ∈ V 1 be a highest weight vector. Then
[ 
Since dim P (2) −1 = 1, P (2) −1 is an irreducible P (2)0-module. Let v Λ = (e 32 − e 41 ) ∈ P (2) −1 . It is easy to see that 
From [α 12 , v Λ ] = 0, we have c 2 (e 15 + e 24 ) + 2c 4 e 14 + c 6 (e 16 + e 34 ) = 0, so c 2 = c 4 = c 6 = 0.
From [α 13 , v Λ ] = 0, we have c 3 (e 16 + e 34 ) + 2c 5 e 14 = 0, so c 3 = c 5 = 0. Then we have v Λ = c 1 e 14 . We may assume that c 1 = 1. It is easy to check that the weight of v Λ is (2, 0, 0).
We will prove that V 1 is an irreducible P (3) 0 -module.
Let v Λ = c 1 (e 42 −e 51 )+c 2 (e 43 −e 61 )+c 3 (e 53 −e 62 ) be a highest weight vector in V 2 . By a similar argument as above we have v Λ = e 53 − e 62 . A short computation shows that the weight of v Λ is (0, −1, −1). 
Following [1] , we denote
Let V = V 0 ⊕ V 1 be a natural g-module. Since P (2) is a subalgebra of g, V is a P (2)-module. Let x 1 , x 2 be a basis of V0 and y 1 , y 2 a basis of V1.
Proof: We denote L = P (2). Recall that L 0 has a basis h 1 = e 11 − e 33 , α = e 12 − e 43 , β = e 21 − e 34 , h 2 = e 22 − e 44 , L 1 has a basis a 1 = e 13 , a 2 = e 24 , a 3 = e 14 + e 23 , L −1 has a basis d = e 32 − e 41 . Take the Borel subalgebra
By definition, we have It follows that dβv λ = dx 2 = y 1 . Since x 1 , x 2 , y 1 , y 2 is a basis, it follows that v λ generates V as a P (2)-module. So V λ is a irreducible P (2)-module.
